Using data from the 1998-99 ECLS-K cohort
I. Introduction
The disparity in educational attainment between males and females has been so widely reported in recent years that the basic facts are now well-known and are driving public policy debate. 1 As summarized in Goldin, Katz, and Kuziemko (2006) , the ratio of males to females graduating from a four-year college stood at 1.60 in 1960, fell to parity by 1980, and continued its decline to 0.74 in 2003. Thus, by 2003, there were 135 females for every 100 males who graduated from a four-year college. Not surprisingly, the gender gap in college degrees awarded is linked to differences in college attendance. In 1960, the male-female undergraduate ratio was 1.55; by 2003, it had fallen to 0.77. Heckman and LaFontaine (2010) show that as much as half of the current gender gap in college attendance can be linked to lower rates of high school graduation among males, a pattern that is especially pronounced for blacks. This fi nding raises the question of why boys lag behind girls in high school completion. In this paper, we push that question back to primary school and focus on the role of noncognitive factors.
Most empirical research of the gender gap in academic achievement concentrates on disparities in post-secondary outcomes as a function of (mostly) secondary school factors. 2 In contrast, only a few studies (for example, Anderson 2008; Fryer and Levitt 2010; Holmlund and Sund 2008; Husain and Millimet 2009; Lavy and Schlosser 2011) examine gender differences in achievement prior to the eighth grade. These papers report gender differences in reading and math test scores as early as kindergarten. Some of the explanations offered for these differences include the gender of the teacher, the ratio of boys to girls in a classroom, and whether the children attended preschool. Figure 1 depicts the estimated gender and race gaps in reading, math, and science test scores from our ECLS-K (Early Childhood Longitudinal Study -Kindergarten) kindergarten sample, conditional on a range of personal, family and school characteristics described in Section II. Even after netting out the effects of other factors, gender differences in reading, math, and science emerge early. In addition, the gender gap in reading-which favors girls-is over 50 percent larger than the corresponding black and Hispanic achievement gaps. The estimated gender gap increases into the fi fth grade and becomes larger in magnitude than the Hispanic gap in every subject. Figure 2 replicates Figure 1 , except the achievement measure is now a teacher's subjective assessment of the student's performance. The contrast with the test-score gaps is striking. The gender differences in grades emerge early in all subject areas and favor girls in every subject. Because boys outperform girls on math and science test scores, it is surprising that girls outperform boys on teacher grades in math and science by nearly 0.15 standard deviations. Even more surprising is that the girl-boy gap in reading grades is over 300 percent larger than the white-black reading gap and the girl-boy gaps in math and science teacher grades are about 40 percent larger than the corresponding white-black grade gaps. This paper makes two important contributions to the research on gender differences in academic achievement. First, we extend the analysis beyond the usual emphasis on test scores to teacher grades. This is the fi rst paper to examine gender differences in the academic performance of primary school students using both subjective and objective measures achievement.
3 While standardized tests are important, teacher-assigned 3. Burgess and Greaves (2009) use administrative data from the National Pupil Database (NPD) that combines basic individual data with assessment data to explore gaps in educational achievement by race, ethnic-
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grades are arguably more consequential, given the role they play in class placement, high school graduation, and college admissibility. College and university admissions generally place considerably more weight on grades because they are better predictors of college performance (Betts and Morrell 1999; Cornwell et al. 2009 ). We show that teachers' assessments are not aligned with test-score data, with greater gender disparities appearing in grading than testing outcomes. Second, we trace the misalignment of teacher grades and test scores to differences between boys and girls in their noncognitive development, and in doing so, solve a puzzle. Unlike racial and ethnic gaps that are considerably reduced when one controls for family and school characteristics, including such control variables does little to reduce the gender gap, because there is much less difference in family and school characteristics between girls and boys than whites and blacks. We document that girls are substantially more amenable to the learning process than boys, and that this noncognitive skill is a signifi cant factor in teacher assessments, even after controlling for test outcomes.
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Our analysis is based on data from the 1998-99 ECLS-K cohort administered by the National Center for Education Statistics (NCES). For kindergarten through fi fth grade, we fi rst present evidence on gender differences in reading, math, and science test scores and their evolution as children advance through primary school. Then, we examine the relationship between the (objective) test-score differences and (subjective) teacher grades. Finally, we investigate the role of noncognitive skills, as measured by the social rating indices contained in the ECLS-K, in explaining achievement differences.
Our fi ndings can be summarized as follows. First, girls in every racial category outperform boys on reading tests and the differences are statistically signifi cant in every case except for black fi fth graders. In general, boys score at least as well on math and science tests as girls, but the evidence for a gender gap is weaker than in reading. The strongest case exists among whites, where statistically signifi cant performance differences emerge in kindergarten and persist through the fi fth grade.
Second, given their test-score results, girls predictably receive higher reading grades than boys, but the gender disparities in grades are typically much larger. Boys occupy places in the grade distribution even lower than those in the test-score distribution. The story is similar in math and science. Despite performing as least as well as girls on math tests, and signifi cantly better on science tests, boys are not commensurately graded by their teachers. Boys in all racial categories are not represented in the math and science grade distributions as their test scores would predict.
Third, the inconsistency between test scores and grades is largely accounted for by noncognitive skills. White boys who perform as well as white girls on these subjectarea tests and exhibit the same attitude toward learning as white girls in the classroom are graded similarly. For some specifi cations there is evidence of a grade "bonus" for white boys with test scores and behavior like their girl counterparts. While the evidence is a little weaker for blacks and Hispanics, the message is essentially the same.
ity, and nationality for students in England. Lavy (2008) compares blind and nonblind scores on matriculation exams of male and female high school students in Israel, and fi nds evidence that teachers discriminate against male students in favor of female students. 4. Our fi ndings are consistent with Claessens, Duncan and Engel (2009) , who report that a range of socioemotional skills in kindergarten affect children's standardized test scores in fi fth grade.
II. The ECLS-K Data
In the fall of 1998, NCES randomly sampled schools (the primary sampling units) from across the United States. Within each school, all kindergarten classrooms were selected, from which children (units of observation) were randomly drawn. Classrooms were required to have at least fi ve kindergartners to qualify for the sample. NCES administered reading, math, and science tests to each child, collected information on each child's school, and submitted detailed questionnaires to each child's parents and teachers. Parents and teachers were asked to report on their own personal characteristics and experiences, as well as on their relationship with the child.
Once children were selected for the fall 1998 sample, NCES administered followup assessments and questionnaires in the springs of 1999, 2000, 2002, and 2004 . A "freshening" process occurred in the springs of kindergarten and fi rst grade, whereby a subset of "movers" were followed to their new schools. The remaining movers were replaced by a new sample of students from the original schools. The freshening process was discontinued after the fi rst grade, and sample attrition set in as children moved to new schools. The ECLS-K longitudinal fi le begins with approximately 17,000 observations and concludes with roughly 9,000 observations in the fi fth grade. Of the children who passed an English language screening test, about 13,300 kindergartners had nonmissing data on test scores and teacher grades in reading, math, and science.
Our sample begins with about 9,400 observations in kindergarten and concludes with 5,800 observations in the fi fth grade, and includes all observations with valid data. 5 We restrict the sample to white, black, and Hispanic children, since those groups are our populations of interest. Fifth grade students had different teachers for each subject, so NCES did not ask the math and science teachers to administer grades for all of the children. Instead, NCES randomly collected grades for half of the students taking math and half of the students taking science.
As our analysis advances from kindergarten through fi fth grade, it is important to consider how attrition might affect our results. The two primary forms of attrition are that blacks and low-performing students are more likely to leave the sample. However, this attrition does not affect our results, because boys and girls are equally likely to be movers, so the difference-in-differences in kindergarten achievement between gender and moving status are not statistically signifi cant. As long as the reasons for moving out of the sample are unrelated to gender, our analysis should be largely unaffected, except for a decrease in precision. 6 Of course, attrition also affects the degree to which our fi ndings generalize to the entire population of primary school children.
NCES prepared the objective reading, math, and science assessments. Scores used in this analysis are not raw scores, but rather item response theory (IRT) scores. Still, higher scores indicate higher levels of academic achievement. Academic achievement 5. In our web appendix we give an explicit accounting of the effects of the data requirements on sample selection. 6. To investigate this directly, we create a balanced panel of students with valid data in all grades for the reading analysis. We focus on reading because the manner in which math and science grades were collected in the fi fth grade reduces the sample by half, as explained above. There are no qualitative differences between the results from the balanced panel and those reported in Tables 5A and 6A , and the magnitudes are strikingly similar.
was also measured with subjective assessments. Teachers rated each student's mastery of specifi c skills in reading, math, and science. NCES translated these assessments into "grades" by constructing a continuous 0-4 point "Academic Rating Scale" (ARS), where 0 indicates no understanding of the content or skill and 4 indicates complete mastery. The ARS measures the same skills as those found on the objective reading, math, and science assessments. Signifi cantly for us, teachers were unaware of their students' test scores when they provided their assessments for the ARS.
In addition, teachers rated their children along several dimensions of classroom behavior that refl ect noncognitive skills. For example, teachers reported how well each child was engaged in the classroom, how often the child externalized or internalized problems, how often the child lost control, and how well the child developed interpersonal skills. NCES combined the answers to such questions to create a continuous 0-3 point "Social Rating Scale" (SRS) for measuring "Approaches to Learning," "SelfControl," "Internalizing Problems," "Externalizing Problems," and "Interpersonal Skills." In this paper, we focus on the SRS for "Approaches to Learning" (ATL) as our noncognitive-skill measure.
7 As with the ARS scale, higher SRS scores represent higher skill levels. Table 1 reports descriptive statistics for the test scores and teacher grades for reading, math, and science, and SRS scores for ATL, by gender. Several empirical facts are readily apparent. First, girls score higher than boys on reading tests at every grade level, while boys perform better on math and science tests. Second, girls receive higher grades on average than boys in reading, consistent with reading test scores, but receive higher grades in science and comparable grades in math, despite having lower average test scores in those subjects. Third, the average ATL rating for girls is consistently about 15 percent greater than the average score for boys. Finally, boys generally have higher variance in test scores, teacher grades and noncognitive skill ratings; the standard deviation of male achievement is typically greater across subjects and grade levels.
III. Baseline Achievement Regressions
To examine the relationship between gender and academic achievement, we estimate empirical models of the form
where y is either a test score or teacher-assigned grade for student i in reading, math or science. We regress the achievement measures on a gender (male) indicator and a set of family, teacher, and school characteristics (X), separately for whites, blacks and 7. We have experimented with all fi ve SRS indices, fi rst giving each a turn as the measure of noncognitive skills, and then including them in the regressions all together. Individually, the ATL measure has the greatest explanatory power and behavioral signifi cance. Not surprisingly, the indices are correlated with each other. ATL is more strongly correlated with Self-Control and Interpersonal Skills (with correlation coeffi cients in the 0.65-0.72 range) than Internalizing Problems (correlations around -0.40) or Externalizing Problems (correlations between -0.50 to -0.58). Compared with using ATL exclusively, including all SRS variables in the regression has little effect on the estimated gender coeffi cients and never adds more than 0.01 to the regression R 2 The results using all fi ve SRS variables together are available as a web appendix. Hispanics by grade level. In each case, we incorporate the NCES sample weights in estimation and report OLS standard errors that refl ect their use. 8 Each cross-sectional wave includes students who were assessed in the spring of that school year.
The ECLS-K provides information on a range of family characteristics, including the age of the child at kindergarten entry, the age of the mother at fi rst birth, the number of books in the home, the socioeconomic status of the family, and whether the mother received WIC (Women, Infants and Children supplemental nutritional) benefi ts during pregnancy. The socioeconomic (SES) index includes fi ve variables: family income, the parents' highest levels of educational attainment, and the parents' occupational prestige rankings. The index is normalized to have a mean of zero and standard deviation equal to one. These family characteristics are the same as those used by Fryer and Levitt (2004) to evaluate the black-white achievement gap.
In addition, the ECLS-K supplies important information about a child's teacher and school.
9 For teachers, their highest level of educational attainment and years of experience are reported.
10 Teachers are categorized as having either a bachelor's degree, some additional training beyond a bachelor's degree, a master's degree, or another advanced degree such as a PhD. For schools, we are provided public / private status, location information (whether urban, suburban or rural, and whether located in the south), and the share of the student body that is a racial minority. Tables 2 and 3 give the descriptive statistics for the family, teacher, and school characteristics, as well as the gender and racial breakdown, by grade. Table 2 shows that the sample is gender-balanced in all grades. Blacks are 15 percent of kindergartners, but only 9 percent of fi fth graders, as they experience the greatest attrition from the ECLS-K. Hispanics make up a consistent 15-17 percent of the sample. In the fi rst wave, 36 percent of the children's mothers received WIC benefi ts; 24 percent of the mothers were teenagers at fi rst birth. These characteristics follow patterns from the fi rst wave that are to be expected with aging households and sample attrition. By the fi fth grade, 5,841 of the original 9,454 children remain in the sample. Table 3 shows that kindergarten teachers average nine years of experience, while fi rst-fi fth grade teachers average fi ve-six years more, and the typical teacher in each grade has some certifi cation beyond a bachelor's degree, but less than a master's degree.
11 About 80 percent of the schools in the sample are public; 37 percent are located in urban districts and 23 percent in rural districts; about a third are located in the south; and 25 percent have student bodies in which a racial minority holds at least a 50 percent share.
8. In particular, we employ the jackknife procedure provided by the Stata svy command. Inference is unaffected if we use heteroscedasticity-robust standard errors instead. 9. A potentially important teacher characteristic that is not accounted for is gender. First, the information is suppressed in ECLS-K for fi rst grade and beyond. Second, in kindergarten, where in principle it could be included, there is virtually no variation-more than 98 percent of kindergarten teachers are women. 10. Arguably, a better way to specify the model would be with teacher fi xed effects. However, after the fi rst grade, the median number of students per teacher is one; in the fi rst grade it is only two. For kindergarteners, there are three students per teacher at the median and nine at the 90th percentile, so we did experiment with teacher fi xed effects in the kindergarten regressions. The impact on the male coeffi cient estimates was small, but generally in the direction of greater gender disparities in teacher grades favoring girls. 11. Educational attainment is defi ned over fi ve categories; a value of "2" indicates at least one year beyond a bachelor's degree and value of "3" indicates a master's degree.
IV. Baseline Findings
Tables 4a-c report our baseline results by subject area, grade level and race. For each subject area and grade level, we report the estimated coeffi cient of the male dummy ( δ 1 ) from test-score and teacher-grade regressions for whites, blacks and Hispanics. In every case, test scores and grades are normalized to have zero means and unit variances, so the estimated coeffi cients can be interpreted as the effects of standard deviation changes. The normalization uses the full sample at each grade level; for example, N=9454 in kindergarten.
A. Reading
The results for reading test scores and grades are presented in Table 4a . First consider test scores. Girls in all racial categories outperform boys on reading tests and the differences are statistically signifi cant at the 5 percent level in every case but for fi fth grade blacks. Beginning in kindergarten, white boys score 0.16 standard deviations lower than white girls on reading tests, but the gap falls to 0.11 standard deviations by the fi fth grade. Black and Hispanic boys also score lower than their girl counterparts on the reading tests. These disparities start at roughly the same level as whites, but in contrast to white children, the gaps grow in the years beyond kindergarten.
Next we turn to teacher-assigned grades. Given the test-score results, girls predictably receive higher reading grades than boys, but the gender disparities in grades are even larger. Now, in every case, the estimated male coeffi cients are negative and statistically signifi cant at the 5 percent level. In kindergarten, white boys receive grades that are 0.25 standard deviations lower than white girls, on average, and the gap remains relatively constant through the fi fth grade. Therefore, throughout primary school, white boys score lower on reading tests and receive lower grades in reading, but occupy places in the grade distribution even lower than those in the test-score distribution.
The pattern of estimated gender disparities in grades is generally similar for black Finally, the estimated gender effects in both the test-score and grades regressions are robust to variations in the control set. Incrementally adding the family, teacher, and school characteristics produces essentially the same male coeffi cient estimates, albeit with increasingly smaller standard errors. This robustness is evident across racial groups, grades, and subject areas. At the same time, observables explain more of the variance in reading test scores than grades and the relatively better fi t for the test-score regressions increases with grade level. By fi fth grade, observables explain 21 percent of the variance in whites' test scores, 34 percent of the variance in blacks' scores, and 26 percent of the variance for Hispanics' scores. In contrast, the same observables produce R 2 s of only 0.17, 0.19 and 0.16, respectively, in the fi fth grade teacher-grade regressions. This pattern is replicated in the math and science results, suggesting that the process teachers follow to assess achievement is generally noisier, at least from the perspective of the econometrician.
B. Math
The results for math test scores and math grades are reported in Table 4b . In general, boys score at least as well on math tests as girls, but the evidence for a gender gap is less overwhelming than in reading. The strongest case exists among whites, where statistically signifi cant performance differences emerge in kindergarten and persist through the fi fth grade. White boys score 0.06 standard deviations higher than white girls in kindergarten and at least 0.13 standard deviations higher thereafter. In contrast, the male coeffi cient estimates for blacks and Hispanics are, for the most part, small in magnitude and not very precisely estimated. Only for black fi fth graders and Hispanic third graders are they positive and statistically signifi cant.
Despite generally performing on par with girls on math tests, and signifi cantly better in the case of whites, boys are not commensurately graded by their teachers. White boys receive 0.12 standard deviations lower grades in kindergarten and the difference is statistically signifi cant. After kindergarten, the disparity in grading largely disappears, with the estimated male coeffi cient being small and statistically insignifi cant. But this means, like in reading, test-score performance and teacher grades are not aligned. Although white boys score higher than girls on the math tests, teachers do not differentiate between them in their grading. White boys and girls occupy essentially the same places in the grade distribution even though the boys are more likely to appear in the top half of the test-score distribution.
For black and Hispanic children, test scores and grades are also not aligned. Although math test performance is roughly the same for black and Hispanic boys and girls, the boys of both groups generally receive lower grades. With the exception of fi fth graders, the gender gaps in grades are greater for blacks than Hispanics and more precisely estimated. Thus, like their white counterparts, black and Hispanic boys are not represented in the math grade distribution as their math test scores would predict. Notes: Test scores and grades are normalized to have mean=0 and variance=1. All regressions control for family, teacher, and school characteristics. Standard errors are in parentheses; ***, **, and * indicate statistical signifi cance at 0.1, 1, and 5 percent levels, respectively. Table 4c reports our fi ndings for science test scores and grades. In terms of test performance, the pattern for whites is basically the same as it was in math. Boys start out in kindergarten with slightly higher test scores and the difference increases in magnitude after that. At each grade level, the male coeffi cient estimate is statistically signifi cant. However, the science test scores for blacks and Hispanics depart from their pattern in math. While no statistically signifi cant performance differences show up in kindergarten or fi rst grade, black and Hispanic boys score markedly better than their girl counterparts in third and fi fth grade. As in math, boys' test-score performances are not refl ected in the grades they receive from their teachers. In kindergarten and fi rst grade, white boys' grades are lower by 0.11 and 0.06 standard deviations, even though their test scores are higher. After fi rst grade, white boys and girls are graded similarly, but the disparity between their test performance and teacher assessment grows. From kindergarten to fi fth grade, the top half of the test-score distribution for whites is increasing populated by boys, while the grade distribution provides no corresponding evidence that boys are outperforming girls.
C. General Knowledge / Science
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The disparity between test performance and grading is even sharper for black and Hispanic children. The estimated male coeffi cient in the teacher-grade regression is negative in every case, and the misalignment of grades with test scores steadily increases as black and Hispanic students advance in school. By fi fth grade, there is over a one-half standard deviation disparity between the estimated gender gaps in test scores and teacher grades for both blacks and Hispanics.
V. Grades, Test Scores and the Role of Noncognitive Skills
A. Connecting grades to test scores and approaches toward learning
Now we turn specifi cally to the relationship between teacher grades, test scores and noncognitive skills. To examine the link we reestimate Equation 1 with the subjectarea grade as the achievement measure, incrementally adding the contemporaneous subject-area test score and ATL score from the previous grade level. 13 So, the estimating equation becomes
Because teachers were unaware of students' test scores when they provided their subjective assessments, the test score is exogenous. As in the baseline case, we estimate 12. In kindergarten and fi rst grade, these are "general knowledge" test scores and grades. General knowledge questions cover a combination of social science and natural science subject matter. In third and fi fth grade, these test scores and grades refl ect science curriculum only. 13. Proceeding in this way does not treat cognitive and noncognitive skills in a parallel fashion in the sense that lagged test scores are omitted from the specifi cations. This is a potential problem if lagged test scores explain some of the gender gap in grades. However, including lagged test scores either as a covariate or using it as an instrument (like we do with the lagged ATL score in the next section) has no impact on the estimated gender gap in teacher grades. The results of this exercise are available as a web appendix. Notes: Test scores and grades are normalized to have mean=0 and variance=1. All regressions control for family, teacher, and school characteristics. Standard errors are in parentheses; ***, **, and * indicate statistical signifi cance at 0.1, 1, and 5 percent levels, respectively.
Equation 2 separately for each race and grade level. 14 Tables 5a-c report these fi ndings for reading, math, and science, fi rst reproducing the baseline results for comparison's sake (Column a), then adding the subject-area test score (Column b) and lagged ATL score (Column c). The kindergarten case is omitted because there is no prekindergarten behavioral assessment.
Equation 2 embodies the proposition that students who perform equally well on subject-area tests should receive (roughly) the same subject-area assessment from the teacher. If this assertion holds in the data, controlling for the test score should eliminate the estimated gender gap in grades. If not, then the question remains regarding what accounts for the test-score / grade disparity. We explore the role of noncognitive skills as measured by the ATL score. As evidenced in Table 1 , the average ATL score for boys is roughly 15 percent lower than for girls and the variance in boys' scores is greater in every grade. Thus, boys are less likely to sit for long periods of time, participate or demonstrate knowledge in the classroom, or supply effort on assignments and homework. Initially, we employ the lagged ATL score to avoid the possibility of bias that might arise through feedback of the subject-area grade to the behavioral assessments. Bear in mind that the lag entails two years for grades three and fi ve. Nevertheless, to the extent that "approaches to learning" behavior is persistent, students with higher lagged ATL scores will be assessed more favorably by their teachers.
Reading
The top panel of Table 5a shows the reading results for whites. Column b for each grade level reports the estimated male coeffi cient controlling for the reading test score. Adding the test score reduces the estimated gender gap in teacher grading by at least one-third in every case, which means that holding test performance constant, about two-thirds of the grading disparity is left unexplained. Boys who score as well as girls on the reading test still receive reading grades from their teachers that are 0.14-0.21 standard deviations lower and the differences are statistically signifi cant. A standard deviation increase in the reading test score is associated with at least a 0.60-0.69 standard deviation increase in the grade assigned by the teacher. Finally, including the test score increases the regression R 2 by a factor of at least 2.5. Column c introduces the lagged ATL score. Controlling for noncognitive skills, as measured by the ATL index constructed one to two years earlier, almost eliminates the estimated gender gap in reading grades. The male coeffi cient estimate is less than 0.09 standard deviations in every case. Thus, white boys who perform on par with white girls on the reading test and have the same lagged "approaches to learning" are graded similarly. A standard deviation increase in the lagged ATL score is associated with a 0.19-0.26 standard deviation rise in reading grades. The lagged ATL score also explains a portion of the reading test-score effect, from 10 percent in kindergarten (0.68 to 0.62) to more than 15 percent in fi fth grade (0.60 to 0.49).
Qualitatively, the results for blacks and Hispanics follow the same basic pattern. Introducing the reading test score reduces the magnitude of the estimated male coef-14. We also estimated a quantile version of Equation 2 to examine whether the estimated gender gaps in grades vary across the grade distribution. We considered cut points at each quintile and fi nd no statistically signifi cant differences in the estimated gender gaps, so we report only the OLS estimates.
Table 5a
Estimated fi cient, though not to zero, and improves the regression's fi t substantially. Compared with whites, the effects of a standard deviation increase in reading test scores are higher for blacks (except in fi fth grade) and lower for Hispanics (except in fi rst grade). Adding the lagged ATL score further reduces the male coeffi cient estimate and accounts for some (though less) of the test-score effect given in Column b. However, there are important quantitative differences between the white and nonwhite students. First, even when noncognitive skills are held constant, there remains a statistically signifi cant gender difference in reading grades for black third and fi fth graders and Hispanic fi fth graders that is at least 50 percent larger than the estimated difference for whites in these grades. Second, the effect of a standard deviation increase in the lagged ATL score on reading grades is generally smaller for blacks and Hispanics.
Gender Gap in Reading Grades, Controlling for Test Scores and Noncognitive Skills
Math
Table 5b reports the fi ndings for math. In contrast to reading, controlling for the test score in the math-grade regressions amplifi es the disparity favoring girls. In all but two cases, the estimated male coeffi cient is negative and larger in magnitude. For blacks and Hispanics the gender gap in grades is less precisely estimated but typically greater in magnitude. However, adding the lagged ATL score generally eliminates the increases in the estimated gender gaps produced by the introduction of the test score. For whites, there are now no statistically signifi cant differences between boys and girls in their math grades. The same is true for blacks and Hispanics, except in the third grade, where there is still evidence that teachers grade girls more generously. In these instances, even those black and Hispanic boys who score as well as and approach learning as maturely as their girl counterparts receive distinctly different assessments from their teachers.
Except in grade three, the math test-score effect is greater for both blacks and Hispanics than whites. The range of ATL t −1 coeffi cient estimates is roughly the same for each racial group, but the infl uence of noncognitive skills on math grades diminishes in importance for whites relative to blacks and Hispanics as children advance through school.
Science
Finally we turn to the science results in Table 5c . As in math, holding the test score constant increases the disparity in grades favoring girls. Compared with the math fi ndings, the results for science are somewhat stronger. Again, including the noncognitive skills measure largely erases the gender gap in teacher grades. For whites, the male coeffi cient estimate is now less than 0.01 standard deviations with standard errors more than twice as large in every grade. Although the estimated male coeffi cients remain negative (except for Hispanic fi rst graders) and larger in magnitude for blacks and Hispanics, they are not statistically signifi cant (except for black third graders).
Across racial groups, the test-score coeffi cient estimates are smaller for science than reading and math, while the ATL t −1 coeffi cient estimates are similar in magnitude. Also, the observables explain less of the variation in science grades than they do for reading and math grades.
Table 5b
Estimated 
Gender Gap in Math Grades, Controlling for Test Scores and Noncognitive Skills
Grading disparities and teacher characteristics
While the lagged ATL score accounts for most, if not all, of the overall gender disparity in grades, a natural question to ask is whether the estimated disparity varies by teacher characteristics. On this point, a potentially important characteristic is teacher gender, but as we explained earlier, the ECLS-K supplies this information only for kindergarten teachers, and this group is 98 percent female. Of the observable characteristics-experience and education-the literature emphasizes the role of the former over the latter in teacher performance (Hanushek and Rivkin 2010) . It is certainly reasonable to suppose that experience improves teachers' assessments of students in a manner that reduces the gender gap in grading. So we replicated the results in Tables 5a-c, allowing the (student) gender effect to vary with teacher experience. We specifi ed the interaction fi rst using the continuous measure of experience, and then a binary measure distinguishing "experienced" teachers (more than two years) from the inexperienced (less than two years). Either way, the estimated coeffi cient of the interaction of the male dummy and experience varies in sign from case to case, but is typically small and statistically insignifi cant. Thus, we fi nd no evidence that the effect of gender on grades depends systematically on teacher experience.
B. Refi ning the connection with a contemporaneous measure of noncognitive skills
Explaining the gender gap in teacher grades using a measure of noncognitive skills that is one to two years old is obviously problematic. It would be preferable to relate the grades assigned by teachers to a contemporaneous measure. However, as we noted earlier, the contemporaneous ATL score may not be strictly exogenous; there could be feedback from the subject-area grade to the behavioral assessments. Our solution is to instrument the contemporaneous ATL score with its lag. To the degree that attitudes to learning are correlated across grade levels, the instrumented contemporaneous score should refl ect behavioral patterns that persist as children advance through school. The fi rst-stage regressions indicate that the lagged ATL score is a strong instrument. Its estimated coeffi cient is typically above 0.37 and fi ve times larger than the standard error. Also, the male coeffi cient estimate is negative and statistically signifi cant in every fi rst-stage regression, indicating boys receive lower behavioral assessments, conditional on contemporaneous test scores and past behavior scores. The estimated gender disparity ranges from 0.11 to 0.37 standard deviations and is generally larger for blacks and Hispanics.
Tables 6a-c present the Instrumental Variable (IV) results for reading, math, and science. Two broad patterns stand out. First, the effect of behavior on grades is sharply higher when we use the instrumented contemporaneous ATL score. The estimated "attitude toward learning" effect is roughly two to three times greater in Table 6a-c than  Table 5a -c. For whites, it now dominates the subject-area test-score effect in every subject. The same is generally true for blacks in math and science and for Hispanics in reading and science.
Second, there is now no statistically signifi cant evidence of a gender gap in grading favoring girls. In reading, the grading disparity for whites and Hispanics has actually reversed. For these groups, the male coeffi cient estimate is positive in every grade, albeit generally less than 0.10 standard deviations. For black third and fi fth graders the estimated male coeffi cient is still negative, but it is not statistically signifi cant. There is also evidence of a gender gap reversal in math and science. White boys now receive signifi cantly higher grades in math and science at every grade level. Tables 6b and c indicate that white boys are assigned math grades that are 0.12-0.23 standard deviations higher and science grades that are 0.15-0.21 standard deviations higher, holding test scores and behavior constant. White boys who perform as well as white girls on these subject-area tests and exhibit the same attitude toward learning as white girls in the classroom are rewarded with a kind of grade "bonus." While the evidence is a little weaker for Hispanics, the message is essentially the same. For blacks, on the other hand, the story is more mixed, with generally imprecisely estimated male coeffi cients. Why are boys graded more favorably than girls when they have the same test scores and classroom behavior? One potential explanation is that teachers-who, in primary school, are overwhelmingly female-develop assump- Notes: Test scores and grades are normalized to have mean=0 and variance=1. All regressions control for family, teacher, and school characteristics. Standard errors are in parentheses; ***, **, and * indicate statistical signifi cance at 0.1, 1, and 5 percent levels.
tions about typical boy and girl classroom behavior. Girls may be expected to possess a better "attitude toward learning." The gender differences in ATL scores depicted in Table 2 support such expectations. Then, boys who act "out of character" by displaying the same noncognitive skills as girls with similar ability may receive special recognition. They may be, in essence, compensated for exceeding expectations. Notes: Test scores and grades are normalized to have mean=0 and variance=1. All regressions control for family, teacher, and school characteristics. Standard errors are in parentheses; ***, **, and * indicate statistical signifi cance at 0.1, 1, and 5 percent levels.
VI. Conclusion
This paper extends the analysis of early-emerging gender differences in academic achievement to examine both (objective) test scores and (subjective) teacher assessments and connect the two. Using data from the 1998-99 ECLS-K cohort, we fi rst show that the grades awarded by teachers are not aligned with test scores, with the disparities in grading exceeding those in testing outcomes and uniformly favoring girls. Boys in all racial categories (white, black, and Hispanic) across all subject areas (reading, math, and science) are not represented in grade distributions where their test scores would predict. We then trace the misalignment of grades and test scores to differences between boys and girls in their noncognitive development.
Boys who perform equally as well as girls on subject-area tests are graded less favorably by their teachers, but this less favorable treatment essentially vanishes when noncognitive skills are taken into account. For some specifi cations there is evidence of a grade "bonus" for boys with test scores and behavior like their girl counterparts.
Our paper shines a light on the teacher's role in assessing academic achievement. If, as the data suggest, young girls display a more developed "attitude toward learning" and teachers (consciously or subconsciously) reward these attitudes by giving girls higher marks than warranted by their test scores, the seeds of a gender gap in educational attainment may be sown at an early age, because teachers' grades strongly infl uence grade-level placement, high school graduation, and college admission prospects. Consequently, our results may spur further educational innovation at the early grade levels, such as developing ways to improve boys' noncognitive skills, creating alternative methods of instruction to communicate more effectively to boys who have different noncognitive skill sets, and experimenting with single-gender instruction.
